Modulating aroma compounds during wine fermentation by manipulating carnitine acetyltransferases in Saccharomyces cerevisiae.
The wine yeast Saccharomyces cerevisiae is central in the production of aroma compounds during fermentation. Some of the most important yeast-derived aroma compounds produced are esters. The esters ethyl acetate and isoamyl acetate are formed from alcohols and acetyl-CoA in a reaction catalysed by alcohol acetyltransferases. The pool of acetyl-CoA available in yeast cells could play a key role in the development of ester aromas. Carnitine acetyltransferases catalyse the reversible reaction between carnitine and acetyl-CoA to form acetylcarnitine and free CoA. This reaction is important in transferring activated acetyl groups to the mitochondria and in regulating the acetyl-CoA/CoA pools within the cell. We investigated the effect of overexpressing CAT2, which encodes the major mitochondrial and peroxisomal carnitine acetyltransferase, on the formation of esters and other flavour compounds during fermentation. We also overexpressed a modified CAT2 that results in a protein that localizes to the cytosol. In general, the overexpression of both forms of CAT2 resulted in a reduction in ester concentrations, especially in ethyl acetate and isoamyl acetate. We hypothesize that overproduction of Cat2p favours the formation of acetylcarnitine and CoA and therefore limits the precursor for ester production. Carnitine acetyltransferase expression could potentially to be used successfully in order to modulate wine flavour.